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; This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



A method for updating data in a storage device, 



Listing of Claims 

L (Previously Presented), 
comprising: 

: receiving an update to one or more blocks of customer data at addresses in the storage 
device; 

for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code, wherein the error checking code is generated 
from the customer data and is used to determine whether the customer data in the block has 
changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; and 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device, 

2. (Previously Presented) A method for updating data in a storage device, 
comprising: 

■ reed ving an update to one or more blocks of customer data at addresses in the storage 
device; 

; for each block of data to update, generating metadata indicating the address of the block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

: for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; 

i for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

for each block of data to update, performing an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changed; and 
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: transferring the block of data to update and metadata for the block to the storage device if 
the address of the block in the metadata and requested address match and the customer data has 
not changed. 

: 3, (Original) The method of claim 2, wherein the operation performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a longitudinal redundancy checking code, 

• 4. (Previously Presented); A method for updating data in a storage device, 
comprising: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

: setting up a control block including the address of a first block of data to update in the 
storage device and an instruction to generate the address and error code as metadata for the 
block; 

: for each block of data to update, generating metadata indicating the address in the control 
block as the address of the block in the storage device to write and an error checking code that is 
capable of being used to determine whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; and 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device. 

'■• 5. (Original) The method of claim 4, further comprising: 
for each block to update, incrementing the block address in the control block before 
processing a next block, wherein the incremented block address is used as the address in the 
storage device to generate as metadata for the next block of data to update. 

■ 6. (Original) Hie method iof claim 1 , wherein generating the error checking code 
comprises XORing the customer data in the block such that the error checking code comprises a 
longitudinal redundancy checking code. 
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: 7. (Previously Presented): The method of claim 2, wherein generating the metadata 
and determining whether the address of the block in the storage device and block address in 
metadata match and performing the operation on the customer data and error checking is 
perfc>imed by a device that is separate from a main processor, wherein the device transfers the 
block of data from the cache to the storage device using a direct memory access (DMA) channel. 

; 8. (Original) The method of claim 2, further comprising: 
I ■ setting up a control block in the cache including the block address of a first block to 
update and an instruction to check the address and error code of the block, wherein determining 
whether the block address in the metadata in the storage device and the block address to update 
match comprises using the block addkess in the control block in the cache as the block address to 
update to compare with the block address in the metadata stored with the block in the cache. 

9, (Original) The method of claim 8, further comprising: 

for each requested block, incrementing the block address in the first control block after 
transfemng the block from the cache to the storage device, wherein the incremented block 
address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block. 

10. (Previously Presented) A method for updating data in a storage device, 
comprising: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

for each block of data to update, generating metadata indicating the address of the block 
in £he storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to cache; 

for each block of data to update, transferring the block of data and the metadata for the 
blbck from the cache to the storage device; 
recovering from a power loss; and 

Page4of 19 

PAGE 7/22 * RCVD AT 1 0/1 2/2004 10:18:59 PM [Eastern Daylight Time] * SVKUSPTO-EFXRF-I/O ' DNIS:8729306 * CSID:1310839721 7 1 DURATION (mm-ss):07-00 



Sent By: VICTOR HOME. OFFICE; 



13108397217; 



Oct-12-04 7:25PM; 



Page 8 



AmiL dated October 12, 2004 

Reply to Office Action of July 12, 2004 



Serial No. 09/630 % 228 
Docket No. TUC920000013US1 
Firm No, 0018.0074 



: using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cachcj after recovering from the power loss* 



: : 11. (Original) The method;of claim 10, wherein the blocks of data and metadata are 
stored in a non-volatile portion of the cache and the cache control blocks are stored in a volatile 
portion of the cache. 

I 12. (Original) The method of claim 10 t further comprising: 
maintaining a first data structure indicating whether each block of data in cache is valid 
or invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

: for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

: for each block of data in the cache, indicating in the first data structure that the block of 
data is invalid if the second data structure indicates that the block of data is not modified and the 
block of data has changed. 



13. (Original) The method of claim 10, further comprising: 
: : maintaining a first data structure indicating whether each block of data in cache is valid 
or invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 

: for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

! for each block of data in the cache accessing the update to the block from another storage 
location if the second data structure indicates that the block of data is modified and the block of 
data has changed. 



\- 14. (Original) The method of claim 10, further comprising; 

i maintaining a first data structure indicating whether each block of data in cache is valid 
or invalid and a second data structure indicating whether each block of data includes modified or 
unmodified data; 
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! : for each block of data in the cache, using the error checking code to determine whether 
the block of data in the cache has changed; and 

: ; rebuilding the cache control block for the block using the address information in the 
rnetaidata for the block if the block of jdata has not changed. 

: 15, (Original) The methodiof claim 1 , wherein the error checking code is further 
capable of being used to determine whether the metadata in the block has changed. 



: 16. (Previously Presented): A system for updating data, comprising: 
: a storage device; 
: a cache; 

; means for receiving an update ito one or more blocks of customer data at addresses in the 
storage device; 

; means for generating metadata, for each block of data to update, indicating the address of 
the block in the storage device and an error checking code, wherein the error checking code is 
generated from the customer data and is used to determine whether the customer data in the 
block has changed; 

; : means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; and 

means transferring the block of data and the metadata for the block from the cache to the 
storage device for each block of data tb update. 

17. (Previously Presented) A system for updating data, comprising: 
a storage device; 
a cache; 

j means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

: means for generating metadata* for each block of data to update, indicating the address of 
the block in the storage device and an error checking code that is capable of being used to 
determine whether the customer data in the block has changed; 
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means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; 

; means for determining whether the address of the block of data in the metadata and the 
address in the storage device to update match for each block of data to update; 

; means for performing an operation on the customer data in the block and the error 
checking code to determine whether the customer data has changed for each block of data to 
update; and 

: means for transferring the block of data to update and metadata for the block to the 
storage device if the address of the block in the metadata and requested address match and the 
customer data has not changed. 

18. (Original) The system of claim 17, wherein the operation performed on the 
customer data comprises XORing the customer data and wherein the error checking code 
comprises a longitudinal redundancy checking code. 

19. (Previously Presented) A system for updating data, comprising: 
a storage device; 

; a cache; 

: means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

means for setting up a control block including the address of a first block of data to 
update in the storage device and an instruction to generate the address and error code as metadata 
for the block; 

• means for generating metadata, for each block of data to update, indicating the address in 
the cpntiol block as the address of the block in the storage device to write and an error checking 
code that is capable of being used to determine whether the customer data in the block has 
changed; 

i ; means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; and \ 

: ; means transferring the block of data and the metadata for the block from the cache to the 
stora^je device for each block of data to update; 
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20* (Original) The system of claim 19, further comprising: 
• means for incrementing the block address in the control block, for each block to update, 
before processing a next block, wherein the incremented block address is used as the address in 
the storage device to generate as metadata for the next block of data to update. 

: 21. (Original) The system of claim 16, wherein the means for generating the error 
checking code comprises XORing the; customer data in the block such that the error checking 
code comprises a longitudinal redundancy checking code. 

: 22. (Original) The system of claim 17, wherein the means for generating the 
metadata, determining whether the address of the block in the storage device and block address 
in metadata match, and performing the operation on the customer data and error checking 
comprises a device that is separate from a main processor, wherein the device transfers the block 
of data from the cache to the storage device using a direct memory access (DMA) channel. 

23. (Original) The system of claim 17, further comprising: 
means for setting up a control block in the cache including the block address of a first 
block to update and an instruction to check the address and error code of the block, wherein the , 
meaiis for determining whether the block address in the metadata in the storage device and the 
block address to update match comprises using the block address in the control block in the 
cache as the block address to update to compare with the block address in the metadata stored 
with; the block in the cache. 

24* (Original) The system; of claim 23 , further comprising: 
means for incrementing the block address in the First control block, for each requested 
block, after transferring the block from the cache to the storage device, wherein the incremented 
block address is used as the block address to compare with the block address in the metadata in 
the Cache for the next requested block. 

25. (Previously Presented) A system for updating data, comprising: 
a storage device; 
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a cache; 

means for receiving an update to one or more blocks of customer data at addresses in the 
storage device; 

: means for generating metadata^ for each block of data to update, indicating the address of 
the block in the storage device and an error checking code that is capable of being used to 
determine whether the customer data in the block has changed; 

: means for writing the block of data to update and the metadata for the block to the cache 
for each block of data to update; 

: means transferring the block of data and the metadata for the block from the cache to the 
storage device for each block of data to update; 

■ means for recovering from a power loss; and 

means for using the metadata for blocks in cache to rebuild cache control blocks for the 
blocks in cache after recovering from the power loss* 

' 26. (Previously Presented);Thc system of claim 25, wherein the blocks of data and 
metadata are stored in a non-volatile portion of the cache and the cache control blocks are stored 
in a volatile portion of the cache. 

: 27. (Previously Presented): The system of claim 25, further comprising: 

: means for maintaining a first data structure indicating whether each block of data in cache 

is valid or invalid and a second data structure indicating whether each block of data includes 

modified or unmodified data; 

means for using the error checking code, for each block of data in the cache, to determine 

whether the block of data in the cache has changed; and 

: : means for indicating in the first data structure, for each block of data in the cache, that the 

block of data is invalid if the second data structure indicates that the block of data is not modified 

and the block of data has changed. 
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28* (Previously Presented) The system of claim 25, further comprising: 
means for maintaining a first data structure indicating whether each block of data in cache 
is valid or invalid and a $eeond data structure indicating whether each block of data includes 
modified or unmodified data; 

means for using the error checking code, for each block of data in the cache, to determine 
whether the block of data in the cache has changed; and 

means for accessing, for each block of data in the cache, the update to the block from 
another storage location if the second data structure indicates that the block of data is modified 
and the block of data has changed. 

29. (Previously Presented) The system of claim 25, further comprising: 
means for maintaining a first data structure indicating whether each block of data in cache 

is valid or invalid and a second data structure indicating whether each block of data includes 
modified or unmodi fied data; 

means for using the error checking code to determine whether the block of data in the 
cache has changed for each block of data in the cache; and 

means for rebuilding the cache control block for the block using the address information 
in the metadata for the block if the block of data has not changed. 

30. (Original) The system of claim 16, further comprising means for using the error 
checking code to determine whether the metadata in the block has changed. 

31. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

receiving an update to one or more blocks of customer data at addresses in the storage 

device; 

: for each block of data to update, generating metadata indicating the address of die block 
in t^6 storage device and an error checking code, wherein the error checking code is generated 
from; the customer data and is used to determine whether the customer data in the block has 
changed; • 
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: for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; and 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device* 

; ; 32. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache; wherein the logic performs: 

: receiving an update to one or more blocks of customer data at addresses in the storage 
device; 

: for each block of data to update, generating metadata indicating the address of the block 
in the; storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

; for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; 

; for each block of data to update, determining whether the address of the block of data in 
the metadata and the address in the storage device to update match; 

: for each block of data to update, performing an operation on the customer data in the 
block and the error checking code to determine whether the customer data has changed; and 

: transferring the block of data to update and metadata for the block to the storage device if 
the address of the block in the metadata and requested address match and the customer data has 
not changed. 

i 33. (Previously Presented): The integrated circuit device of claim 32, wherein the 
operation performed on the customer data comprises XORing the customer data and wherein the 
error checking code comprises a longitudinal redundancy checking code. 

; : 34. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache and processor, wherein the logijc performs: 
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: receiving an update to one or more blocks of customer data at addresses in the storage 
device; 

accessing a control block, generated by the processor, including the address of a first 
block of data to update in the storage device and an instruction to cause the integrated circuit 
device to generate the address and error code as metadata for the block; 

. for each block of data to update, generating the metadata indicating the address in the 
control block as the address of the block in the storage device to write and an error checking code 
that is capable of being used to determine whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; and 

\" for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device. 

; 35. (Previously Presented) The integrated circuit device of claim 34, wherein the logic 
further performs: 

i for each block to update, incrementing the block address in the control block before 
processing a next block, wherein the incremented block address is used as the address in the 
storage device to generate as metadata for the next block of data to update. 

36. (Previously Presented):The integrated circuit device of claim 3 1 9 wherein 
generating the error checking code comprises XORing the customer data in the block such that 
the error checking code comprises a longitudinal redundancy checking code. 

37. (Previously Presented);The integrated circuit device of claim 32, wherein the 
integrated circuit device is included in a storage system having a main processor, wherein the 
device transfers the block of data from the cache to the storage device using a direct memory 
access (DMA) channel. 

38. (Previously Presented) The integrated circuit device of claim 32, wherein a 
processor generates a control block in the cache including the block address of a first block to 
update and an instruction to cause the; integrated circuit device to check the address and error 
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code of the block, wherein the integrated circuit device determines whether the block address in 
the metadata in the storage device and the block address to update match by using the block 
address in the control block in the cache as the block address to update to compare with the block 
address in the metadata stored with the block in the cache. 

: 39. (Previously Presented) The integrated circuit device of claim 38, wherein the logic 
further performs: 

• for each requested block, incrementing the block address in the first control block after 
transferring the block from the cache to the storage device, wherein the incremented block . 
address is used as the block address to compare with the block address in the metadata in the 
cache for the next requested block. 

40. (Previously Presented) An integrated circuit device including logic for updating 
data in a storage device, wherein the integrated circuit device is in data communication with a 
cache, wherein the logic performs: 

[ receiving an update to one or more blocks of customer data at addresses in the storage 
device; 

for each block of data to update, generating metadata indicating the address of the, block 
in the storage device and an error checking code that is capable of being used to determine 
whether the customer data in the block has changed; 

for each block of data to update, writing the block of data to update and the metadata for 
the block to the cache; 

for each block of data to update, transferring the block of data and the metadata for the 
block from the cache to the storage device; 

recovering from a power loss; and 
: using the metadata for blocks in cache to rebuild cache control blocks for the blocks in 
cache after recovering from the power loss. 

; 41 . (Previously Presented) The integrated circuit device of claim 40, wherein the 
blocks of data and metadata are stored in a non-volatile portion of the cache and the cache 
control blocks are stored in a volatile portion of the cache. 
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42. (Previously Presented) The integrated circuit device of claim 3 1 , wherein the error 
checking code is further capable of being used to determine whether the metadata in the block 
has changed. 

43. (Currently Amended) A computer readable medium including at least one data 
structure used for updating data in a storage device and a cache, comprising: 

blocks of customer data; 

a block of metadata for each block of customer data, wherein the metadata includes the 
address of the block in the storage device and an error checking code, wherein the error checking 
code is generated from the customer data and that is used to determine whether the customer data 
in the block has changed while the block is in t h e cache , wherein block of data to update and the 
metadata for the block arc written to cache. 

'. 44* (Previously Presented) A computer readable medium including at least one data 
structure used for updating data in a storage device and a cache, comprising: 

; blocks of customer data; 

a block of metadata for each block of customer data, wherein the metadata includes the 
address of the block in the storage device and an error checking code that is capable of being - 
used to determine whether the customer data in the block has changed while the block is in the 
cache, wherein block of data to update and the metadata for the block are written to cache; and 

a control block including the address of a first block of data to update in the storage 
device and an instruction to generate the address and error code as metadata for the block, 
wherein generating the metadata indicating the address of the block in the storage device 
comprises using the block address in the control block as the address of the block in the storage 
device to write as the metadata. 

45. (Previously Presented) The computer readable medium of claim 44, wherein the 
block address in the control block is incremented before processing a next block, wherein the 
incremented block address is used as the address in the storage device to generate as metadata for " 
the next block of data to update. 
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46. (Previously Presented) The computer readable medium of claim 43, further 
comprising: 

a control block in the cache including the block address of a first block to update and an 
instruction to check the address and error code of the block, wherein determining whether the 



47. (Currently Amended) The computer readable medium of claim [[43 J] 4£, wherein 
the blocks of data and metadata are stored in a non-volatile portion of the cache and the cache 
control blocks are block is stored in a volatile portion of the cache. 

48. (Previously Presented) The computer readable medium of claim 43, further 
comprising: 

a first data structure indicating whether each block of data in cache is valid or invalid and 
a second data structure indicating whether each block of data includes modified or unmodified 
data,! wherein the error checking code is used to determine whether each block of data in the 
cache has changed in the event of a data recovery event, wherein the first data structure is 
modified to indicate that a block of data is invalid if the second data structure indicates that the 
block of data is not modified and the block of data has changed. 

: 49-51. (Canceled) 



block address in the metadata in the storage device and the block address to update match 
composes using the block address in the control block in the cache as the block address to update 
to compare with the block address in the metadata stored with the block in the cache. 
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